Class II genes are encoded in the HLA-D region at the centromeric end of the major histocompatibility complex. The HLA-D region can be divided into three major subregions termed -DP, -DQ, and -DR (Figure) . Each The HLA-D region contains multiple genes in addition to those described above (Figure) . These include pseudogenes within DP (DPB2, DPA2) and DR (DRB2), DQB2 and DQA2 genes (also known as DX) which are not transcribed, and a DN A and DO B gene.3 Because protein products of these genes are not expressed on the cell surface, they do not appear to have a role in antigen presentation to T cells. In addition to HLA class I and II genes, and complement genes, the major histocompatibility complex contains genes that encode tumour necrosis factor a and 13, and heat shock proteins -70.45 Recent studies have also described five genes (termed BAT genes), whose function thus far is unknown. 6 Those genes map between C2 and HLA B -that is, in the region that also contains the tumour necrosis factor and heat shock proteins -70 genes.
Initially, coeliac disease was associated with the HLA class I B locus marker -B8, as defined by serology.7 Later, it was recognised, also by serology, that coeliac disease had a still stronger association with the class II D region marker, HLA-DR3. 5 The association with HLA-B8 simply appeared to reflect strong linkage disequilibrium between the allele that encodes HLA-B8 and the allele that encodes HLA-DR3.
Polymorphism is an important characteristic of HLA class I and II major histocompatibility complex genes and their protein products. For To analyse the HLA class II DPB genes associated with coeliac disease, sequence specific oligonucleotides were used to probe PCR amplified second exons of DP B genes from coeliac disease patients. Those studies revealed a significant over-representation in coeliac disease patients of the relatively rare DPB alleles, DPB1 and DPB3.20 Furthermore, the increased frequency of those alleles in coeliac disease accounted for the increased frequency of the 4-0 Kb Rsa I DPB gene restriction fragment length polymorphism in that disease.20 Our patients were mostly of northern European caucasian ancestry. Specific DP alleles, however, also appear to determine coeliac disease susceptibility among Italians. In that population, DPB4-2 and DPB3, but not DPB1, were most important.25 Italian coeliac disease patients also differ from northern European Caucasian coeliac disease patients in the distribution of DR markers as determined by serology26 that is, -DR3 (DRw") less common; DR5/7 heterozygotes more common.
Several conclusions can be drawn from the available data regarding which HLA class II genes are most important in determining coeliac disease susceptibility. Within the DR/ DQ subregions, the DQB2 allele is important for coeliac disease susceptibility. The DQB2 allele encodes the DQw2 serologic specificity and is present in virtually all caucasian coeliacs with -DR3 (DRw17). In addition, the DQB2 allele is present in most individuals with the -DR7 serologic specificity27 which is often associated with coeliac disease in southern Europeans (Spain, Italy). Coeliac disease patients with -DR7, however, usually are heterozygous for -DR5 or -DR3 on the second chromosome. In this regard, a specific DQ A allele (DQA4-1)"' that is common to DR5 and DR3 haplotypes also has been associated with coeliac disease.2829 The finding of increased susceptibility to coeliac disease in individuals with -DR7 -that is, having the DQB2 allele but lacking the DQA4-1 allele, associated with heterozygosity for -DR5 -that is, lacking the DQB2 allele but having the DQA4-1 allele, suggests that a DQ molecule encoded by both DQB2 and DQA4 1 alleles contributes to coeliac disease susceptibility. This DQ molecule, which is recognised as DQw2 by serology, would be encoded in cis -that is on the same chromosome, on -DR3 (DRw17) haplotypes and in trans on DR5/DR7 haplotypes that is by the DQA4-1 allele from the chromosome having DR5 and the DQB2 allele from the chromosome having DR7. In further support of the importance of DQw2, coeliac disease is unusual among black populations in the United States. In this regard, the -DR3 haplotype present in many blacks has undergone recombination between DQ and DR such that those -DR3 (DRw18) individuals often lack DQw2.3°A final conclusion relates to the role of DP genes in determining coeliac disease susceptibility. There is a striking increase in coeliac disease among individuals with DQw2 who also have specific DP B alleles -that is, the DPB1 or DPB3 allele in Northern European caucasians; DP4-2 or DP3 in Italians. The association of those DP B alleles with coeliac disease may reflect a direct effect of those genes, or an effect of genes linked to the DPB locus. In either case, more than one gene within the major histocompatibility complex appears to determine coeliac disease susceptibility. What 
